INTRODUCTION
Stable isotopic ratios provide a powerful and widely used tool for reconstructing fossil paleoceanographic and paleoclimatic conditions from fossil marine carbonates. In particular, oxygen isotopic ratios of coccolithophorid and planktonic foraminiferal calcite are commonly used to estimate sea surface paleotemperature and paleosalinity, while carbon isotopic ratios have been used to estimate carbon fluxes between different major carbon reservoirs. For example, oxygen isotopic ratios of marine carbonates have been used to estimate changing sea surface and deepwater paleotemperature across the Cretaceous/Tertiary (K/T) boundary [Douglas and Several modern taxa exhibit strong increases in •5180 with increasing test size. This shift is up to 2 %0, varying with taxon, size range, seasonal production and the degree of late ontogenetic crust development [Emiliani, 1971 (Figure 1 ). Where these authors have relatively broad species concepts, we restricted the analyzed populations to more narrowly defined morphotypes in order to minimize the effect of phenotypic variation on our isotopic results. For example, P. eugubina was restricted to very low-spired microperforate forms with an umbilical to extraumbilical aperture and five chambers in the outer whorl, while E. eobulloides was restricted to forms with a cancellate wall structure, an umbilical or slightly extra umbilical aperture, and only four chambers in the outer whorl. As defined in this study, P. aff. pseudobulloides is limited to morphotypes with four to four and a half chambers in the outer whorl and an extra umbilical aperture. P. •513C signals and a narrow range of size-related •513C variation Table 1 ).
It appears likely that either photosymbiotic activity was important to the carbon budget of these taxa or, relative to cooccurring taxa, they used a much higher proportion of respiratory to ambient carbon for calcification at small sizes and/or a much lower proportion of respiratory to ambient carbon at larger sizes. temperatures. In our samples, the maximum paleotemperature difference between the largest specimens of each taxon varies from 1.3 øC in the site 577 zone Po• sample, to 2.2 øC in the site 577 zone Pla sample to 2.6 øC in the 528 zone Pla sample. Because these are within-sample differences, they are not sensitive to changing assumptions of global ice volume. However, they are sensitive to intraspecies vital effects, intraspecies variation in seasonality and paleohabitat depth, and local paleosalinity variation. If we accept a possible vital effect of 0 to 0.35 %0 for any or all of of these taxa, then these estimated paleotemperature differences could differ from actual mean interspecies gradients by +1.5 øC. Despite the possibility of such vital effects, these are low interplanktonic differences relative to modem tropical interplanktonic differences (3.6 %0 in the tropical Indian Ocean) [Williams et al., 1977] . They more closely resemble modern subpolar interplanktonic differences in magnitude (1.0 to 1.6 %0 in the southern Indian Ocean) [Williams et al., 1977] . These small interplanktonic differences and low planktonic-to-benthic •180 differences of the lowermost Paleocene samples suggest low surface-to-deep temperature and salinity gradients in early Paleocene temperate and tropical oceans. Keller, 1990] , and at least 0.5 %0 at high latitude southern ocean ODP sites 689B, 690C, and 750A [Stott and Kennett, 1990; Zachos et al., 1992] . All of these studies relied on size fractions broad enough to be susceptible to size-related vital effects (for earliest Paleocene records, the site 577 study relied on planktonic foraminifera greater than 125 gm in diameter, the site 750A study used specimens greater than 150 gm in diameter, and the other two studies relied on specimens greater than 63 gm in diameter). The site 577 analyses relied on P. pseudobulloides for an earliest Paleocene record, whereas Eoglobigerinafringa (= E. eobulloides) and P. pseudobulloides were used at sites 689B In part, these relationships are consistent with previous models that explicitly couple planktonic foraminiferal diversification and depth of habitat [Hart, 1980; Caron and Homewood, 1983 ]. These models were originally applied to the evolutionary history of Mesozoic [Caron and Homewood, 1983] and Mesozoic-Cenozoic foraminifera [Hart, 1980] . Both hypotheses follow the speculation of Douglas and Savin [ 1978] 
Such size-related trends probably cause whole-test •513C

As noted in our results
